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GENERATING A MUSIC SNIPPET 

TECHNICAL FIELD 

The invention pertains to analysis of digital music. 

BACKGROUND 

As proliferation and end-user access of music ?les on the 
Internet increases, efficient techniques to provide end-users 
With music summaries that are representative of larger music 
?les are increasingly desired. Unfortunately, conventional 
techniques to generate music summaries often result in a 
musical abstract With music transitions uncharacteristic of 
the song being summariZed. For example, suppose a song is 
one-hundred and tWenty (120) second long. A conventional 
music summary may include the ?rst ten (10) seconds of the 
song and the last 10 seconds of the song appended to the ?rst 
10 seconds, skipping the middle 100 seconds of the song. 
Although this is an example, and other song portions could 
have been appended to one-another to generate the 
summary, this example emphasiZes that song portions used 
to generate a conventional music summary are typically not 
contiguous in time With respect to one another, but rather an 
aggregation of multiple disparate portions of a song. Such 
non- contiguous music pieces, When appended to one 
another, often present undesired acoustic discontinuities and 
unpleasant listening experiences to an end-user seeking to 
hear a representative portion of the song Without listening to 
the entire song. 

In vieW of this, systems and methods to generate music 
summaries With representative musical transitions are 
greatly desired. 

SUMMARY 

Systems and methods for extracting a music snippet from 
a music stream are described. In one aspect, the music 
stream is divided into multiple frames of ?xed length. The 
most-salient frame of the multiple frames is then identi?ed. 
One or more music sentences are then extracted from the 
music stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions. The music 
snippet is the sentence that includes the most-salient frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The folloWing detailed description is described With ref 
erence to the accompanying ?gures. In the ?gures, the 
left-most digit of a component reference number identi?es 
the particular ?gure in Which the component ?rst appears. 

FIG. 1 is a block diagram of an exemplary computing 
environment Within Which systems and methods to generate 
a music snippet of the substantially most representative 
portion of a song may be implemented. 

FIG. 2 is a block diagram that shoWs further exemplary 
aspects of system memory of FIG. 1, including application 
programs and program data used to generate a music snip 
pet. 

FIG. 3 is a graph of music energy as a function of time. 
In particular, the graph illustrates hoW an exemplary music 
sentence boundary may be adjusted as a function of preced 
ing and subsequent music energy levels. 

FIG. 4 shoWs an exemplary procedure to generate a music 
snippet, the substantially most representative portion of a 
song. 

DETAILED DESCRIPTION 
OvervieW 

Systems and methods to generate a music snippet are 
described. A music snippet is a music summary that repre 
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2 
sents the most-salient and substantially representative por 
tion of a longer music stream. Such a longer music stream 
may include, for example, any combination of distinctive 
sounds such as melody, rhythm, harmony, and/or lyrics. For 
purposes of this discussion, the terms song and composition 
are used interchangeably to represent such music stream. A 
music snippet is a sequential slice of a song, not a discon 
tinuous aggregation of multiple disparate portions of a song 
as is generally found in a conventional music summary. 
To generate a music snippet from a song, the song is 

divided into multiple similarly siZed segments or frames. 
Each frame represents a ?xed but con?gurable time interval, 
or “Window” of music. In one implementation, the music 
frames are generated such that a frame overlaps a previous 
frame by a set yet con?gurable amount. The music frames 
are analyZed to generate a saliency value for each frame. The 
saliency values are a function of a frame’s acoustic energy, 
frequency of occurrence across the song, and positional 
Weight. A“most-salient frame” is identi?ed as the having the 
largest saliency value as compared to the saliency values of 
the other music frames. 

Music sentences (most frequently eight (8) or sixteen (16) 
bars in length, according to music composition theory) are 
identi?ed based on peaks and valleys of acoustic energy 
across sequential song portions. Although conventional sen 
tences may be selected from 8 or 16 bars, this implemen 
tation is not limited to these sentence siZes and may com 
prise any number of bars, for example, selected from a range 
of 8 to 16 bars. The music sentence that includes the 
most-salient frame is the music snippet, Which Will generally 
include any repeat melody presented in the song. Post 
processing of the music snippet is optionally performed to 
adjust the beginning/end boundary of the music snippet 
based on the boundary con?dence of the previous and 
subsequent music sentence. 
An Exemplary Operating Environment 

Turning to the draWings, Wherein like reference numerals 
refer to like elements, the invention is illustrated as being 
implemented in a suitable computing environment. 
Although not required, the invention is described in the 
general context of computer-executable instructions, such as 
program modules, being executed by a personal computer. 
Program modules generally include routines, programs, 
objects, components, data structures, etc., that perform par 
ticular tasks or implement particular abstract data types. 

FIG. 1 illustrates an example of a suitable computing 
environment 120 on Which the subsequently described 
systems, apparatuses and methods to generate a music 
snippet may be implemented. A music snippet is the sub 
stantially most representative portion of a piece of music as 
determined by multiple objective criteria, each of Which is 
described beloW. Exemplary computing environment 120 is 
only one example of a suitable computing environment and 
is not intended to suggest any limitation as to the scope of 
use or functionality of systems and methods the described 
herein. Neither should computing environment 120 be inter 
preted as having any dependency or requirement relating to 
any one or combination of components illustrated in com 
puting environment 120. 

The methods and systems described herein are operational 
With numerous other general purpose or special purpose 
computing system environments or con?gurations. 
Examples of Well knoWn computing systems, environments, 
and/or con?gurations that may be suitable include, but are 
not limited to, including hand-held devices, multi-processor 
systems, microprocessor based or programmable consumer 
electronics, netWork PCs, minicomputers, mainframe 
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computers, portable communication devices, and the like. 
The invention may also be practiced in distributed comput 
ing environments Where tasks are performed by remote 
processing devices that are linked through a communica 
tions netWork. In a distributed computing environment, 
program modules may be located in both local and remote 
memory storage devices. 
As shoWn in FIG. 1, computing environment 120 includes 

a general-purpose computing device in the form of a com 
puter 130. The components of computer 130 may include 
one or more processors or processing units 132, a system 
memory 134, and a bus 136 that couples various system 
components including system memory 134 to processor 132. 

Bus 136 represents one or more of any of several types of 
bus structures, including a memory bus or memory 
controller, a peripheral bus, an accelerated graphics port, and 
a processor or local bus using any of a variety of bus 
architectures. By Way of example, and not limitation, such 
architectures include Industry Standard Architecture (ISA) 
bus, Micro Channel Architecture (MCA) bus, Enhanced ISA 
(EISA) bus, Video Electronics Standards Association 
(VESA) local bus, and Peripheral Component Interconnects 
(PCI) bus also knoWn as MeZZanine bus. 

Computer 130 typically includes a variety of computer 
readable media. Such media may be any available media that 
is accessible by computer 130, and it includes both volatile 
and non-volatile media, removable and non-removable 
media. In FIG. 1, system memory 134 includes computer 
readable media in the form of volatile memory, such as 
random access memory (RAM) 140, and/or non-volatile 
memory, such as read only memory (ROM) 138. A basic 
input/output system (BIOS) 142, containing the basic rou 
tines that help to transfer information betWeen elements 
Within computer 130, such as during startup, is stored in 
ROM 138. RAM 140 typically contains data and/or program 
modules that are immediately accessible to and/or presently 
being operated on by processor 132. 

Computer 130 may further include other removable/non 
removable, volatile/non-volatile computer storage media. 
For example, FIG. 1 illustrates a hard disk drive 144 for 
reading from and Writing to a non-removable, non-volatile 
magnetic media (not shoWn and typically called a “hard 
drive”), a magnetic disk drive 146 for reading from and 
Writing to a removable, non-volatile magnetic disk 148 (e.g., 
a “?oppy disk”), and an optical disk drive 150 for reading 
from or Writing to a removable, non-volatile optical disk 152 
such as a CD-ROM/R/RW, DVD-ROM/R/RW/+R/RAM or 
other optical media. Hard disk drive 144, magnetic disk 
drive 146 and optical disk drive 150 are each connected to 
bus 136 by one or more interfaces 154. 

The drives and associated computer-readable media pro 
vide nonvolatile storage of computer readable instructions, 
data structures, program modules, and other data for com 
puter 130. Although the exemplary environment described 
herein employs a hard disk, a removable magnetic disk 148 
and a removable optical disk 152, it should be appreciated 
by those skilled in the art that other types of computer 
readable media Which can store data that is accessible by a 
computer, such as magnetic cassettes, ?ash memory cards, 
digital video disks, random access memories (RAMs), read 
only memories (ROM), and the like, may also be used in the 
exemplary operating environment. 
Anumber of program modules may be stored on the hard 

disk, magnetic disk 148, optical disk 152, ROM 138, or 
RAM 140, including, e.g., an operating system 158, one or 
more application programs 160, other program modules 162, 
and program data 164. 
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4 
A user may provide commands and information into 

computer 130 through input devices such as keyboard 166 
and pointing device 168 (such as a “mouse”). Other input 
devices (not shoWn) may include a microphone, joystick, 
game pad, satellite dish, serial port, scanner, camera, etc. 
These and other input devices are connected to the process 
ing unit 132 through a user input interface 170 that is 
coupled to bus 136, but may be connected by other interface 
and bus structures, such as a parallel port, game port, or a 
universal serial bus (USB). 
A monitor 172 or other type of display device is also 

connected to bus 136 via an interface, such as a video 
adapter 174. In addition to monitor 172, personal computers 
typically include other peripheral output devices (not 
shoWn), such as speakers and printers, Which may be con 
nected through output peripheral interface 175. 

Computer 130 may operate in a netWorked environment 
using logical connections to one or more remote computers, 
such as a remote computer 182. Remote computer 182 may 
include many or all of the elements and features described 
herein relative to computer 130. Logical connections shoWn 
in FIG. 1 are a local area netWork (LAN) 177 and a general 
Wide area netWork 179. Such netWorking environ 
ments are commonplace in of?ces, enterprise-Wide com 
puter netWorks, intranets, and the Internet. 
When used in a LAN netWorking environment, computer 

130 is connected to LAN 177 via netWork interface or 
adapter 186. When used in a WAN netWorking environment, 
the computer typically includes a modem 178 or other 
means for establishing communications over WAN 179. 
Modem 178, Which may be internal or external, may be 
connected to system bus 136 via the user input interface 170 
or other appropriate mechanism. 

Depicted in FIG. 1, is a speci?c implementation of a WAN 
via the Internet. Here, computer 130 employs modem 178 to 
establish communications With at least one remote computer 
182 via the Internet 180. 

In a netWorked environment, program modules depicted 
relative to computer 130, or portions thereof, may be stored 
in a remote memory storage device. Thus, e.g., as depicted 
in FIG. 1, remote application programs 189 may reside on a 
memory device of remote computer 182. It Will be appre 
ciated that the netWork connections shoWn and described are 
exemplary and other means of establishing a communica 
tions link betWeen the computers may be used. 

FIG. 2 is a block diagram that shoWs further exemplary 
aspects of system memory 134 of FIG. 1, including appli 
cation programs 160 and program data 164. System memory 
134 is shoWn to include a number of application programs 
including, for example, music snippet extraction (MSE) 
module 202 and other modules 204 such as an operating 
system to provide a run-time environment, a multimedia 
application to play music/audio, and so on. To generate or 
extract a music snippet, the MSE module analyZes a song/ 
music stream 206 (e.g., a music ?le) to identify a single 
most-salient frame 208. To this end, the MSE module 
divides the song into ?xed length frames 210-1 through 
210-N; the ?xed length being a function of a con?gurable 
frame interval (e.g., the frame interval of “other data” 216). 
Each music frame has a relative location, or position Within 
the song and also With respect to each other frame in the 
song. For instance, a song has a ?rst frame 110-1, an 
immediately subsequent frame 110-2, and so on. For pur 
poses of discussion, a ?rst frame Which is juxtaposed, 
adjacent, or overlaps a second frame is considered to be 
contiguous and sequential in time to the second frame. 
Whereas, a ?rst frame Which is separated (i.e., not 
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juxtaposed, adjacent, or overlapping) from a second frame 
by at least one other frame is not contiguous and non 
sequential in time With respect to the second frame. 

The MSE module 202 then segments the song 206 into 
one or more music sentences 212 as a function of frame 

energy (e.g., the sound-Wave amplitude of each frame 210-1 
through 210-N), calculated possibilities that speci?c frames 
represent sentence boundaries, and one or more sentence 
siZe criterion. Each sentence includes a set of frames that are 
contiguous/sequential in time With respect to a juxtaposed, 
adjacent, and/or overlapping frame of the set. For purposes 
of discussion, such sentence criterion/criteria are repre 
sented in the “other data” 216 portion of the program data. 
The sentence 210 that includes the most-salient frame 208 is 
selected as the music snippet 214. 

Salient frame selection, music structure segmentation, 
and music snippet formation are noW described in greater 
detail. 

Salient Frame Selection 

The MSE module 202 identi?es the most-salient frame 
208 by ?rst calculating a respective saliency value (S) for 
each frame 210-1 through 210-N. A frame’s saliency value 
(Si) is a function of the frame’s positional Weight (Wi), 
frequency of occurrence (Fl), and respective energy level 
(E) as shoWn beloW in equation 1. 

Wherein Wi represents the Weight Which is set by a frame i’s 
relative position to the beginning, middle, or end of the song 
206, and Fi and E represent the respective frequency of 
appearance and energy of the i-th frame. Frame Weight (W) 
is a function of the total number N of frames in the song and 
is calculated as folloWs: 

Each frame’s frequency of appearance across the 
song 206 is calculated as a function of frame 210-1 through 
210-N clustering. Although any number of knoWn clustering 
algorithms could be used to identify frame clustering, in this 
implementation, the MSE module 202 clusters the frames 
into several groups using the Linde-BuZo-Gray (LBG) clus 
tering algorithm. To this end, the distance betWeen frames 
and cluster numbers are speci?ed. In particular, let Vi and V] 
represent the feature vectors of frames i and j. The distance 
measurement is based on vector difference and de?ned as 
folloWs: 

(3) 
The measure of equation 3 measure considers only tWo 
isolated frames. For a more comprehensive representation of 
frame-to-frame distance, other neighboring temporal frames 
are taken into considerations. For instance, suppose that m 
previous and m neXt frames are considered With Weights 
[W-m, . . . , Wm], the better similarity is developed as folloWs. 

With respect to cluster numbers, in one implementation, 
siXty-four (64) clusters are used. In another implementation, 
cluster numbers are estimated in the clustering algorithm. 

10 

15 

25 

35 

40 

45 

55 

65 

6 
After the clustering, the appearing frequency of each 

frame 210-1 through 210-N is calculated using any one of a 
number of knoWn techniques. In this implementation, the 
frame appearance frequency is determined as folloWs. Each 
cluster is denoted as Ck and the number of frames in each 
cluster is represented as Nk (1<k<64). The appearing fre 
quency of i-th frame is calculated as: 

Nk 
ZNk, 

(5) 
Ft: 

Wherein frame i belongs to cluster Ck. 
Each frame’s energy is calculated using any of a 

number of knoWn techniques for measuring the amplitude of 
the music signal. 

Subsequent to calculating a respective saliency value Si 
for each frame 210-1 through 210-N, the MSE module 202 
sets the most-salient frame 208 to the frame having the 
highest calculated saliency value. 

Music Structure Segmentation 

The MSE module 202 segments the song/music stream 
206 into one or more music sentences 212. To this end, it is 
noted that acoustic/vocal energy generally decreases With 
greater magnitude, and the music note or vocal generally 
lasts for a longer amount of time near the end of a sentence, 
as compared to the notes/vocals in the middle of sentence. 
At the same time, since a music note is bounded by its onset 
and offset, We can take each valley of the energy curve as the 
boundary of a note. Consider the sentence boundary should 
be aligned With note boundary, the valleys in acoustic energy 
signals are supposed as potential candidates of sentence 
boundary. Thus, an energy decrease and music note/vocal 
duration are both used to detect sentence boundary 

In light of this, the MSE module 202 calculates a prob 
ability indicative of Whether a frame represents the boundary 
of a sentence. That is, Once a frame 210 (i.e., one of the 
frames 210-1 through 210-N) is detected as an acoustic 
energy valley, the current acoustic energy valley, the acous 
tic energy value of a previous and neXt energy peak, and the 
frames’ positions in the song 206, are used to calculate the 
probability value of a frame being a sentence boundary. 

FIG. 3 is a graph 300 of a portion of music energy 
sequence as a function of time. It illustrates hoW to calculate 
the probability value of a frame being a sentence boundary. 
The vertical aXis 302 represents the amplitude of music 
energy 304. The horiZontal aXis 306 represents time To 
provide an objective con?dence measure of Whether a 
energy valley (V) from frame 210-1 through 210-N at a 
particular point in time (t) represents a sentence boundary 
SB, the position and energy of music corresponding to a 
previous energy peak (P1) and a neXt energy peak (P2), are 
considered. 
A probability/possibility that the i-th frame (i.e., one of 

frames 210-1 through 210-N) is a sentence boundary is 
calculated as follows: 

V V (D1 +D2) 1E ValleySet 

Wherein SBi is the possibility that i-th frame is a music 
sentence boundary, and ValleySet is the set of valleys in the 
energy curve of music. If the i-th frame is not a valley, it is 
not possible to be a sentence boundary, thus the SBi is Zero. 
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If the i-th frame is a valley, the possibility is calculated by 
the second part of the Equation P1, P2 and V are the 
respective energy values of the previous peak, a next 
energy peak and the current energy valley (i.e. i-th frame). 
D1 and D2 represent respective time durations from the 
current energy valley V to the previous peak P1, and next 
peak P2, respectively, Which are used to estimate the dura 
tion of a music note or vocal sound 

Based on possibility measure SBi of each frame 210-1 
through 210-N, the song 206 is segmented into sentences 
210 as folloWs. The ?rst sentence boundary is taken as the 
beginning of the song. Given a previous sentence boundary, 
a next sentence boundary is selected to be a frame With the 
largest possibility measure SBi that also provides a sentence 
of a reasonable length (e.g., about 8 to 16 bars of music) 
from the previous boundary. 
Snippet Formation 

Referring to FIG. 2, the MSE module 202 evaluates 
sentences 212 to identify a particular sentence 212 that 
encapsulates the most-salient frame 208; this particular 
sentence is selected by the MSC module to be the music 
snippet 214. The MSE module then determines Whether the 
length of the extracted music snippet is smaller than a 
desired and con?gurable snippet siZe. If so, the MSE module 
integrates at least a portion of an either immediately previ 
ous or immediately subsequent sentence to the music snippet 
as to obtain the desired snippet siZe. (Such a siZe criteria is 
represented as a portion of “other data” 216). In particular, 
the previous or subsequent sentence Whose boundary having 
a larger SBi value as compared to the other is integrated into 
the music snippet to obtain the target snippet siZe. In this 
implementation, either the Whole immediately previous or 
immediately subsequent sentence is added to the snippet to 
obtain a target snippet siZe. 
An Exemplary Procedure 

FIG. 4 shoWs an exemplary procedure 400 to generate a 
music snippet. For purposes of discussion, the procedural 
operations are described in reference to program module and 
data components of FIG. 2. At block 402, the music snippet 
extraction (MSE) module 202 (FIG. 2) divides a music 
stream 206 (FIG. 2) such as a song or composition into 
multiple similarly siZed segments or frames 210-1 through 
210-N (FIG. 2). As described above, each frame represents 
a ?xed and con?gurable time interval, or “Window” of the 
song. At block 404, the MSE module calculates a saliency 
value (5,) for each frame. A frame’s saliency value is a 
function of the frame’s positional Weight (Wi), frequency of 
occurrence (F), and respective energy level (E), as 
described above With respect to equation 1. At block 406, the 
MSE module identi?es the most-salient frame 208 (FIG. 2), 
Which is the frame With the highest calculated saliency value 
(Si). 
At block 408, the MSE module 202 (FIG. 2) divides the 

song 208 (FIG. 2) into one or more music sentences 212 
(FIG. 2) as a function of frame energy (the sound-Wave 
loudness of each frame) and a target sentence length (e.g., 8 
or 16 bars of music). At block 410, the MSE module selects 
the sentence that includes the most-salient frame 208 (FIG. 
2) as the music snippet 214 (FIG. 2). At block 412, the MSE 
module adjusts the music snippet length to accommodate 
any snippet length preferences. In particular, a previous or 
subsequent sentence is integrated into the music snippet as 
a function of the boundary con?dence (5B,) of these tWo 
sentences. The sentence With the largest boundary con? 
dence is integrated into the music snippet. 
Conclusion 

The described systems and methods generate a music 
snippet from a music stream such as a song/composition. 

8 
Although the systems and methods have been described in 
language speci?c to structural features and methodological 
operations, the subject matter as de?ned in the appended 
claims are not necessarily limited to the speci?c features or 
operations described. Rather, the speci?c features and opera 
tions are disclosed as exemplary forms of implementing the 
claimed subject matter. 
What is claimed is: 
1. A method for extracting a music snippet from a music 

stream, the method comprising: 
dividing the music stream into multiple frames of ?xed 

length; 
identifying a most-salient frame of the multiple frames; 
extracting one or more music sentences from the music 

stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions; and 

selecting the music snippet as a sentence of the one or 
more sentences that comprises the most-salient frame. 

2. Amethod as recited in claim 1, Wherein the ?xed length 
is a con?gurable amount of time. 

3. A method as recited in claim 1, Wherein the music 
snippet comprises more than a single sentence. 

4. A method as recited in claim 1, Wherein each frame 
overlaps another frame With respect to time by a set amount. 

5. A method as recited in claim 1, Wherein extracting the 
one or more sentences is further a function of a target 
sentence length. 

6. A method as recited in claim 1, Wherein extracting the 
one or more sentences is further comprises: 

calculating a respective sentence boundary possibility for 
each frame of the multiple frames; and 

for each of the one or more sentences, determining a last 
frame for the sentence as a function of a corresponding 
sentence boundary possibility. 

7. A method as recited in claim 1, Wherein extracting the 
one or more sentences is further a function of a target 
sentence length selected from eight (8) to sixteen (16) bars 
in length. 

8. Amethod as recited in claim 1, and Wherein the method 
further comprises adjusting music snippet length as a func 
tion of boundary con?dence of previous and subsequent 
music sentences. 

9. Amethod as recited in claim 1, Wherein identifying the 
most-salient frame further comprises calculating a respec 
tive saliency value for each frame, and Wherein the most 
salient frame is a frame of the multiple frames having a 
largest value of the respective saliency values. 

10. Amethod as recited in claim 9, Wherein calculating the 
respective saliency value for a frame of the multiple frames 
is based on acoustic energy of the frame, a frequency of 
occurrence of the frame across the music stream, and a 
positional Weight of the fame. 

11. A computer-readable medium for extracting a music 
snippet from a music stream, the computer-readable medium 
comprising computer-program executable instructions 
executable by a processor for: 

dividing the music stream into multiple frames of ?xed 
length; 

identifying a most-salient frame of the multiple frames; 
extracting one or more music sentences from the music 

stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions; and 

selecting the music snippet as a sentence of the one or 
more sentences that comprises the most-salient frame. 

12. A computer-readable medium for extracting a music 
snippet from a music stream, the computer-readable medium 
comprising computer-program instructions executable by a 
processor for: 
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dividing the music stream into multiple frames of con 
?gurable length; 

identifying a most-salient frame of the multiple frames; 
extracting one or more music sentences from the music 

stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions and a 
con?gurable target sentence length; and 

selecting the music snippet as a sentence of the one or 
more sentences that comprises the most-salient frame. 

13. A computer-readable medium as recited in claim 12, 
Wherein each frame overlaps another frame With respect to 
time by a set amount. 

14. A computer-readable medium as recited in claim 12, 
Wherein the computer-program instructions for identifying a 
most-salient frame is a function of a respective saliency 
value for each frame of the multiple frames, the respective 
saliency value being a function of acoustic energy of the 
frame, a frequency of occurrence of the frame across the 
music stream, and a positional Weight of the frame. 

15. A computer-readable medium as recited in claim 12, 
Wherein the computer-program instructions for extracting 
the one or more sentences further comprise instructions for: 

calculating a respective sentence boundary possibility for 
each frame of the multiple frames; and 

for each of the one or more sentences, determining a last 
frame for the sentence as a function of a corresponding 
sentence boundary possibility. 

16. A computer-readable medium as recited in claim 12, 
Wherein the computer-program instructions for extracting 
the one or more sentences is further a function of a con?g 

urable target sentence length selected from eight (8) to 
sixteen (16) bars in length. 

17. A computer-readable medium as recited in claim 12, 
Wherein the computer-program instructions further comprise 
instructions for adjusting length of the music snippet as a 
function of boundary con?dence of previous and subsequent 
music sentences. 

18. A computing device for extracting a music snippet 
from a music stream, the computing device comprising: 

a processor; and 

a memory comprising computer-program instructions 
executable by the processor for: 

dividing the music stream into multiple frames of ?xed 
length; 

identifying a most-salient frame of the multiple frames; 
extracting one or more music sentences from the music 

stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions by: 
(a) calculating a respective sentence boundary possi 

bility for each frame of the multiple frames; and 
(b) for each of the one or more sentences, determining 

a last frame for the sentence as a function of a 

corresponding sentence boundary possibility; and 
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selecting the music snippet as a sentence of the one or 

more sentences that comprises the most-salient frame. 
19. A computing device as recited in claim 18, Wherein 

each frame overlaps another frame With respect to time by 
a set amount. 

20. A computing device as recited in claim 18, Wherein 
extracting the one or more sentences is further a function of 

a con?gurable target sentence length of eight (8) to sixteen 
(16) bars of music. 

21. Acomputing device as recited in claim 18, Wherein the 
computer-program instructions further comprise instructions 
for adjusting length of the music snippet as a function of a 
boundary con?dence of previous and subsequent music 
sentences. 

22. Acomputing device as recited in claim 18, Wherein the 
computer-program instructions for identifying the most 
salient frame further comprise instructions for: 

calculating a respective saliency value for each frame, and 
Wherein the most-salient frame is a frame of the mul 
tiple frames having a largest value of the respective 
saliency values; and 
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Wherein the respective saliency value for a frame of the 
multiple frames is based on acoustic energy of the 
frame, a frequency of occurrence of the frame across 
the music stream, and a positional Weight of the frame. 

23. A computing device for extracting a music snippet 
from a music stream, the computing device comprising 
processing means for: 
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dividing the music stream into multiple frames of ?xed 
length; 

identifying a most-salient frame of the multiple frames; 
extracting one or more music sentences from the music 

stream as a function of peaks and valleys of acoustic 
energy across sequential music stream portions; and 

selecting the music snippet as a sentence of the one or 
more sentences that comprises the most-salient frame. 

24. Acomputing device as recited in claim 23, Wherein the 
processing means for extracting the one or more sentences 

is further comprises means for: 
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calculating a respective sentence boundary possibility for 
each frame of the multiple frames; and 

for each of the one or more sentences, determining a last 
frame for the sentence as a function of a corresponding 
sentence boundary possibility. 

25. Acomputing device as recited in claim 23, Wherein the 
processing means further comprises means for adjusting 
music snippet length as a function of boundary con?dence of 
previous and subsequent music sentences. 


